Developmental regulation of replication fork pausing in Xenopus laevis ribosomal RNA genes.
In early Xenopus embryos, replication forks move along the rRNA genes (rDNA) at a uniform rate and terminate at multiple, apparently random sites. In contrast, a polar replication fork barrier (RFB) is found at the 3' end of the rRNA genes in Xenopus cultured cells. We have now analysed the replication intermediates of Xenopus rDNA from a wide range of developmental stages by 2D gel electrophoresis. Surprisingly, up to 15 different replication fork pausing sites (RFPs) simultaneously appear in the rDNA at the midgastrula stage, when rRNA transcription abruptly increases. They disappear during the neurula stage, except for a polar RFP at the 3' end of Xthe transcription unit, which persists to the tadpole stage. The latter RFP is found at the same location as the RFB in cultured cells; however the arrest of replication forks at this RFP is not absolute, since termination occurs at multiple positions throughout the rDNA repeat. The efficiency of fork arrest at this RFP remains constant from midgastrula to early tadpole, and decreases around hatching. The transient appearance of multiple RFPs at midgastrula may reflect some chromatin remodeling associated with developmental activation of rRNA transcription.